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Life Cycle Asset Management at Bering Life Cycle Asset Management at Bering 
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NPS Facility Manager decides NPS Facility Manager decides 
to try ice to try ice fishing!fishing!
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$ 27,574,903$ 27,574,903
$   4,657,006
$   3,782,385
$   5,668,090
$ 56,472,668
$   2,785,440
$   1,115,300
$   9,237,275
$      173,137
$111,466,204    Total

Calculated Current 
Replacement Value 
(CRV) for each asset & 
summarized by Asset 
Code

$  8,457,682       A/E$  8,457,682       A/E
$     718,116       A/E
$     467,835       A/E
$  4,208,892       FHWA
$18,929,210       Park
$     832,060       FHWA
$       14,500       FHWA
$  1,018,301       Park
$       25,725       Park
$34,672,321       Total

Calculated Deferred 
Maintenance Cost for each 
asset & summarized by 
Asset Code

Conducted thorough inventory & 
comprehensive assessment of 
park facilities including digital 
photo’s, floor plans, GPS 
coordinates & detailed information 
for each asset/feature

Buildings                     124 EABuildings                     124 EA
Housing                          9 EA
Utilities                          22 EA
Paved Roads                 17 MI
Unpaved Roads           129 MI
Paved Parking               24 EA
Road Bridges                   5 EA
Trails                            108 MI
Campsites/picnic           24 EA

Facility Condition Assessment Survey (FCAS)Facility Condition Assessment Survey (FCAS)
ResultsResults
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Determined Asset Condition based on Facility Condition 
Index (FCI) = Total Repair Cost */CRV

* RS Means
Good Fair Poor Replace
(0 – .10)  (.11-.15)   (above .15)  (.50 or above)

Good Fair Poor Serious Asset Type
5555 1111 3333 2525 BuildingsBuildings
4 3  1  1 Housing

21  0  0  1 Utilities
0 0 12  2 Paved Roads
8  2 40 19 Unpaved Roads
6  1  9 6 Paved Parking
5    0    0         0 Road Bridges

12 2 13 2 Trails
14 10 0 0 Campsites/

Picnic

Determined Asset Status and 
Asset Priority Index (API) for 
each asset to assist in work 
prioritization  (summarized 
below)

Status Quantity

Operational        282
Operational/Obsolete   61
Replacement 3
Excess       68
Planned    3

API Rating
High 40  - 21
Medium 20  - 6
Low 5  - 0
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Buildings

30 8 29

18

9

31

PM & Rehab  = 7PM required = 
16

PM & Repair =  
8

5

0 .11 .15

VII Excess

21.5
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Capital Asset Planning

The condition assessment and capital asset planning processes 
assist facility managers identify, prioritize and manage the overall 
condition of their asset portfolios to provide a sound, defensible tool 
for articulating the “business case” for investing resources in 
infrastructure.
The basis for making repair-versus-replace decisions, identifying 
maintenance and repairs that can be deferred without loss of 
investment, and projecting long-range capital renewal requirements.

Systematic approach to scheduling and budgeting 
current and anticipated deficiencies that maximizes the 
ROI, meets mission goals and preserves the value of the 
physical assets

Stewardship of Federal Facilities ~ National Research CouncilStewardship of Federal Facilities ~ National Research Council
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Objectives

Arrest and reduce the existing maintenance backlog through targeted 
investment strategies.
Create a backlog reduction strategy that provides funding 
opportunities for all Redwood National & State Park facilities, 
including cultural and historic assets.
Implement a strategy that balances backlog reduction with capital 
improvement, preventive maintenance, and recapitalization needs.
Implement a capital asset management program with mature, 
repeatable processes for assessing, sustaining, and recapitalizing the 
asset portfolio.
Incorporate tools and metrics for measuring performance, prioritizing 
investment decisions, and managing an asset portfolio that is based 
on Redwood National & State Park mission needs.
Focus attention on managing the asset life-cycle through 
implementation of leading asset management information technology.
Commit to the total cost of asset ownership through integrated 
partnerships in the planning, design, construction, operations, 
maintenance, recapitalization, and disposal of Park assets. 
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Capital Asset PlanningCapital Asset Planning
By EquipmentBy Equipment

Deferred MaintenanceDeferred Maintenance
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Operating Status, Facility Condition Index, Asset Priority Index, Deferred 
Cost and Current Replacement Value used in “bundling” of Deferred 

Maintenance into Project Proposals



Facility 
Management 

Program

Park Facility Management Division

Deferred Maintenance for 3 Buildings in the same geographic areaDeferred Maintenance for 3 Buildings in the same geographic area
Presentation was interactive Presentation was interactive ---- linked to Excel fileslinked to Excel files..
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Deferred cost for Deferred cost for 
windows at Park windows at Park 
HeadquartersHeadquarters

Closer look at costs by Closer look at costs by 
Labor, Equipment and Labor, Equipment and 
MaterialMaterial
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Deferred cost for Windows in all 3 Park BuildingsDeferred cost for Windows in all 3 Park Buildings
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Capital Asset PlanningCapital Asset Planning
By AssetBy Asset

Deferred MaintenanceDeferred Maintenance
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“Bundling” Deferred Maintenance by Asset – Park Headquarters
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Capital Asset PlanningCapital Asset Planning
By Asset TypeBy Asset Type

Deferred MaintenanceDeferred Maintenance
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““Bundling” Deferred Maintenance by Asset Type Bundling” Deferred Maintenance by Asset Type –– Paved Roads / ParkingPaved Roads / Parking
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Backlog/Funding Backlog/Funding 
Projection ModelProjection Model

Deferred MaintenanceDeferred Maintenance
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Annualized   Annualized   
Costs  Costs  

Operations & 
Maintenance 

(O&M)

Recurring/ 
Preventive 

Maintenance 
(PM)

Component 
Renewal (CR)

Deferred 
Maintenance

A Schedule & Budget for Deferred Maintenance A Schedule & Budget for Deferred Maintenance 
work has been established… What is Next?work has been established… What is Next?
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The Life Cycle approach to facility management requires that The Life Cycle approach to facility management requires that 
managers  plan & schedule maintenance work across the managers  plan & schedule maintenance work across the 

entire life of an asset.entire life of an asset.
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5050--Year Life Cycle of a FacilityYear Life Cycle of a Facility

3825 SF FCI 0.08

Function / 
System / 

Component
Work 
Type Feature / Location

RS Means 
Section Quantity Cost / UM Frequency

Total 
Cost/Cycle

Total Cost /50 
Years

Custodial OM Vacuum Carpet 1837-900-0070 1948 SF 9.25/MSF  $18 Daily $6,570.00 $328,500.00
OM Dust Walls 1937-925-0020 5400 SF 2.43/MSF $14 Daily $5,110.00 $255,500.00
OM Wash Windows 1835-900-0400 693 SF 84.5/MSF $59 Monthly $708.00 $35,400.00
OM Clean Restrooms 1837-200-0110+ 3 EA $48.66 $49 Daily $17,885.00 $894,250.00

SUBTOTAL $30,273.00 $1,513,650.00

Utilities OM Electrical 36040KWH $5,074.00 1 year $5,074.00 $253,700.00
OM Propane (heating) 862 GAL $912.00 1 year $912.00 $45,600.00
OM Water 40600 GAL $739.00 1 year $739.00 $36,950.00

SUBTOTAL $6,725.00 $336,250.00

Other OM Service Sprinkler System PM8.2-170-1950 1 EA $745.00 1 year $745.00 $37,250.00
OM Service Fire/Intrusion Alarms PM8.2-270-1950 1 EA $720.00 1 year $720.00 $36,000.00
OM Service HVAC/AirHandlers PM8.3-410-1950 2 EA $430.00 1year $860.00 $43,000.00
OM Service Water Heater PM8.3-910-1950 2 EA $144.00 1 year $288.00 $14,400.00
OM Service Lift Station PM8.4-050-1950 2 EA $91.00 1 year $182.00 $9,100.00
OM Service Urinals PM8.5-050-1950 2 EA $13.00 1 year $26.00 $1,300.00
OM Service Flush Toilets PM8.5-050-3950 7 EA $21.00 1 year $147.00 $7,350.00
OM Service Lavatories PM8.5-050-4950 7 EA $24.00 1 year $168.00 $8,400.00
OM ServiceShower PM8.5-050-5950 1 EA $18.00 1 year $18.00 $900.00
OM Service BackFlow Preventer PM8.5-110-2950 1 EA $26.50 1 year $26.50 $1,325.00
OM Service Refrigerator PM11.2-160-1950 1 EA $26.00 1 year $26.00 $1,300.00
OM Service Gate Valves PM12.2-200-3950 1 EA $64.00 1 year $64.00 $3,200.00

SUBTOTAL $3,270.50 $163,525.00

$40,268.50 $2,013,425.00

REDWOOD INFORMATION CENTER CRV $971,104

Operational Maintenance (FO)

OPERATIONAL TOTALS

Operations & 
Maintenance (O&M)

REDWOOD REDWOOD 
INFORMATION INFORMATION 

CENTERCENTER
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5050--Year Life Cycle of a FacilityYear Life Cycle of a Facility

3825 SF FCI 0.08

Function / 
System / 

Component
Work 
Type Feature / Location

RS Means 
Section Quantity Cost / UM Frequency

Total 
Cost/Cycle

Total Cost /50 
Years

Painting Interior
PM/SM Int Doors 6.4-420-1020 9 EA $46.00 4 years $414.00 $5,175.00
PM/SM Int Trim 6.2-110-0030 500 LF $1.40 7 years $700.00 $4,999.00
PM/SM Int  Drywall (Walls) 6.5-230-0050 5150 SF $1.00 5 years $5,150.00 $51,500.00
PM/SM Int Paneling 6.5-590-0020 210 LF $1.00 5 years $210.00 $2,100.00
PM/SM Int  Drywall (Ceiling) 6.7-120-0020 3600 SF $1.37 6 years $4,932.00 $41,099.00
PM/SM Int Paneling 6.7-510-0030 490 SF $1.05 6 years $515.00 $4,291.00

SUBTOTAL $109,164.00

Painting Exterior
PM/SM Deck 4.1-558-1030 3736 SF $1.25 3 years $4,670.00 $77,833.00
PM/SM Handrail 4.1-558-1030 441 LF $2.04 3 years $900.00 $14,999.00
PM/SM Siding/trim 4.1-534-1030 5124 SF $2.67 7 years $13,681.00 $97,721.00
PM/SM Ext Doors 4.6-320-1050 9 EA $180.00 4 years $1,620.00 $20,250.00
PM/SM Fascia 4.1-558-1030 598 LF $1.57 7 years $938.00 $6,699.00
PM/SM Soffit 4.1-558-1030 492 SF $1.67 7 years $822.00 $5,871.00
PM/SM Fencing/Screen 4.1-558-1030 100 LF $1.57 7 years $1,570.00 $11,214.00

SUBTOTAL $234,587.00

Roofing PM/SM Inspection/cleaning 5.1-345-0100 6600 SF $20.00 1 year $132.00 $6,600.00
SUBTOTAL $6,600.00

Plumbing PM/SM Rebuild Backflow Prev 8.1-299-3020 1 EA $486.00 10 years $486.00 $2,430.00
PM/SM Drain/Flush Hotwater Heater 8.8-187-0010 2 EA $215.00 7 years $430.00 $3,071.00

SUBTOTAL $5,501.00

$7,117.00 $355,852.00PM / SM TOTALS

REDWOOD INFORMATION CENTER CRV $971,104

Wall Covering

Planned / Scheduled Maintenance (FM)

Recurring/ Preventive 
Maintenance (PM)
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5050--Year Life Cycle of a Facility Year Life Cycle of a Facility 

3825 SF FCI 0.08

Function / 
System / 

Component
Work 
Type Feature / Location

RS Means 
Section Quantity Cost / UM Frequency

Total 
Cost/Cycle

Total Cost /50 
Years

Flooring CR Vinyl 6.6-240-0020 74 SY $78.00 18 years $5,772.00 $16,033.00
CR Carpet 6.6-910-0020 217 SY $35.00 8 years $7,595.00 $47,468.00
CR Base 6.2-160-0010 300 LF $2.75 8 years $825.00 $5,156.00

Roofing CR Composition 5.1-345-0700 6600 SF $258.00 20 years $17,028.00 $42,570.00

Windows CR Vinyl Clad 4.7-240-3030 41 EA $548.00 40 years $22,468.00 $28,085.00

Doors CR Ext. Door Hardware 4.9-110/310/410 9 EA $769.00 15 years $6,921.00 $23,069.00
CR Ext Door 4.6-320 9 EA $1,114.00 30 years $10,026.00 $16,709.00
CR Int Door Hardware 6.4-710/720/740 9 EA $711.00 20 years $6,399.00 $15,997.00

Plumbing CR Urinal 8.1-213-0300 2 EA $783.00 35 years $1,566.00 $2,237.00
CR Lavatory 8.1-214-0060 7 EA $569.00 40 years $3,983.00 $4,978.00
CR Electric Water Heater 8.1-287-0030 2 EA $1,257.00 15 years $2,514.00 $8,379.00

HVAC CR LPG Furnace 8.3-424-3030 2 EA $2,418.00 15 years $4,836.00 $16,120.00

$226,801.00
TOTAL $2,596,078.00

REPLACEMENT TOTAL

Recapitalization (FM)

REDWOOD INFORMATION CENTER CRV $971,104

Component 
Renewal (CR)
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5050--Year Life Cycle of a FacilityYear Life Cycle of a Facility
SummarySummary

CRV for Asset (note: bldg only) 971,104$              

Annual 50 years
Facility Operations 40,269$          2,013,425$           
Facility Maintenance 7,117$            355,852$              
Recapitalizations 226,801$              
Grand Total 47,386$          2,596,078$           

5% 267%

REDWOOD INFORMATION CENTER
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Operations & 
Maintenance 

(O&M)

Recurring/ 
Preventive 

Maintenance 
(PM)

Component 
Renewal (CR)

Deferred 
Maintenance    

(DM)

Modeling is another way to  determine the Total Modeling is another way to  determine the Total 
Cost of Ownership required to operate and Cost of Ownership required to operate and 

maintain a facility over its useful life.maintain a facility over its useful life.
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Overview – O&M Modeling

Annual Maintenance Budget Development
Represents methodologies for developing annual 
maintenance costs on fixed assets
Typically represent re-occurring costs associated 
with the achievement of the assets design life or 
intended function

A wide range of methodologies is currently in use 
within the public and private sectors
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What is Modeling

Modeling is the use of a representative amount of 
data to predict the outcome for a large amount of 
data.
Used the O&M requirements generated by facility 
models to predict the overall O&M requirements of 
all facilities.



Facility 
Management 

Program

Park Facility Management Division

Why Models

Less costly to maintain
More consistent site to site
Repeatable and documented
Defines the O&M funding need more clearly
Easier to generate the numbers
Can be applied to new and projected construction
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Determine Determine 
Building TypeBuilding Type Develop ModelsDevelop Models AdjustmentsAdjustments

OPERATIONS & MAINTENANCE SQUARE FOOT OPERATIONS & MAINTENANCE SQUARE FOOT 
MODELINGMODELING
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Animal Shelter
Auditorium

Boiler, Heating Plant
Cafeteria

Chemical-Paint Storage
Communications Equipment

Courthouse
Day Care

Dining Hall
Facility Management Shop

Fire Dormitory
Fire Station
Fire Tower

Fire Tower w/Apartment
Forestry Building

Forestry Shop

Garage
Green House
Gymnasium

Irrigation Shop
Kitchen

Laboratory
Laboratory-Dark Room

Law Enforcement Center
Library

Maintenance Shop
Medical Clinic
Multi-purpose

Multi-purpose Shop
Museum

Non-heat Storage
Office-General

Other

Building TypesBuilding Types
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Quarters Garage-detached
Quarters Apartment

Quarters Multi-Family
Quarters Single-Family

Restroom
Road Shop
School-Day

School-Elementary-Boarding Day
School-Elementary Boarding

School-Elementary Day
School-Middle Day

School-Other
School-Post Secondary Boarding

School-Pre-School Day
School-Secondary Boarding

School-Vocational Shop
Security

Shed
Shop

Stadium
Student Union

Swimming Pool
Trailer Housing

Utility Plant
Warehouse

Building TypesBuilding Types

Up_2K 2001_5K Over_5K

3 
Models
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Models were created for:

Recurring Maintenance
Preventive Maintenance
Custodial
Refuse
Unscheduled
Site
Utilities
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Recurring MaintenanceRecurring Maintenance
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Preventive MaintenancePreventive Maintenance
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Custodial MaintenanceCustodial Maintenance
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Refuse CollectionRefuse Collection
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Unscheduled MaintenanceUnscheduled Maintenance
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Site MaintenanceSite Maintenance
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UtilitiesUtilities

Note:  Working on method for capturing 
administrative, supervision, meeting 
costs and as % of CRV, distributing cost 
across asset portfolio
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THE END THE END -- ANY ANY 
QUESTIONS?QUESTIONS?
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